Passive stretching produces Akt- and MAPK-dependent augmentations of GLUT4 translocation and glucose uptake in skeletal muscles of mice.
Muscle contraction is accompanied by passive stretching or deformation of cells and tissues. The present study aims to clarify whether or not acute passive stretching evokes glucose transporter 4 (GLUT4) translocation and glucose uptake in skeletal muscles of mice. Passive stretching mainly induced GLUT4 translocation from an intracellular membrane-rich fraction (PF5) to a plasma membrane-rich fraction (F2) and accelerated glucose uptake in hindlimb muscles; whereas electrical stimulation, which mimics physical exercise in vivo, and insulin, each induced GLUT4 translocation from an intracellular membrane-rich fraction (PF5) to a fraction rich in plasma membrane (F2), and to one rich in transverse tubules (PF3), along with subsequent glucose uptake. Mechanical stretching increased phosphorylation of Akt and p38 mitogen-activated protein kinase (p38 MAPK), but it had no apparent effect on the activity of AMP-activated protein kinase (AMPK). Electrical stimulation augmented the activity of not only AMPK but also phosphorylation of Akt and p38 MAPK. Our results suggest that passive stretching produces translocation of GLUT4 mainly from the fraction rich in intracellular membrane to that rich in plasma membrane, and that the glucose uptake could be Akt- and p38 MAPK-dependent, but AMPK-independent manners.